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atmosphere, Analysis of the problem of light scattering by the particgle
system 18 also malking progress from the polng of view of electrodynamlc.'
Two new scientific and practical problems have bhegun to attract attention
recent?r: particular features of the propagation of laser radiation in |
the atmosphere and interpretation of the optical and radiation data

of the earth's artifical satellites. Since the problem of atmospherilc
transparency has important practical -applications, wmany resegrchers

have pald particular attention to the quantitative characteristics which
determine the general decrease in the intensity of radiation propagted
in the atmosphere, R -39y
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TITLE: Aerosolﬁcomponent of spectral transparency of atmoapheric hu.ze in the Qs 5 - 1k
.| micron wavelength range \F A

SOURCE: IVUZ. Fizika, no. 3, 1966, 7-13

TOPIC TAGS: aerosol, atmospheric transparency, particle distribution, atmotpheric
optics, atmospheric water vapor
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ABSTRACT: The author analyzes the ‘behavior of the relativa, aerosol nttenuntion coef-
ficient as & function of the wavelength, the meteorologlcal distancd, the pr opagation
distance of the radiation, the particle-dimension distribution function, and the
minimum and maximum radii of the porticles. Both horizontml and oblique propagntion
of radiation in haze are considered. The various factors entering in the expreuaion
for the attenuation coefficient are gathered from the litera.ture, and tables of, the
attenuation coefficient and of its spectral components are 'presented. The data. ob-
tained are sufficient to calculate the spectral trnnnparency of the aerosol component’ A
of attenuation of radiation by atmospheric haze in the lower 5-lm layer of the ntmo- |~ !
sphere for different relative placements of the receiver and of the gsource. Some -
practical plots of the spectral transparency variations are presented. Althou&h the
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caleulations are made for homogeneous spherical droplets, the results are applicable
to two-layer particles of irregular shape. It is pointed out in the conciugion that _
e rigorous theoretical solution of the problem of attenuation of particles of ir- . ‘
regular form cannot be obtained at present becouse of lack of dnta on the shape :and ;
chemical composition of particles of the atmospheric aerosvl. Qrig. art. hea: 6 :
figures, 15 formulas, and 2 tables. . i Lo N
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TITLE: Conference on the spectral atmospheric t.ranapa_xfexicy \.‘;*‘;‘ g
SOURCE: Optika i spektroskopiya, v. 19, no. 6, 1965, 994 |
" TOPIC TAGS: atmoapheric transparency, IR épectroscopy,‘}lighﬁ noatterinigz .

ABSTRAGT: A scientific conference on spectral transparéncy of ‘the atmosphere in

the visible infrared range of spectrum, organized by the schools of higher aducation,
was held from June 29 to July 1, 1965 in Tomsk. In this gonference 127 representatives
from 15 towns participated; 45 reports were presented and discussed. 11 of these
reports were devoted to different aspects of the problem of absorption function. The -
discussions showed that at present two methods developed for caleulating the absorption
function: the utilization of a spectrum model and the approximation of the experimentgl
data determined by the standard formulas. Also there are two ways of approach to the |.
prpblem of absorption function in case of an inhomogeneous medium: the mebhod of
reduced mass and the method of weighted mean presswre. The problems of spuctroscopy |
of the absorbing components of atmosphere (water vapor, .carbon dicxide, ozbne, oxyge;x)
were discussed on 8 conferences. The main attention was focused by the authors on
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the obtaining of quantity data on the state, intensity and nalfwidth of the absorpt,ion
1ine of atmospheric gases, and on the analysis of the aontour of line in & strong /
electromagnetic field. In 8 reports some theoretical prbblems associated. with the -
1ight dispersion in atmosphere were investigated. Modern problems included the A
attempt to interpret the transport equations from the point of view of electrodynanicd
and the analysis of the transport equations for unresolved absorption bamis. | By

10 reports were devoted to the discusion of results of experimental study of the
1ight scattering by aerosols. 3 reports contained the data on the transparency

of atmosphere in various sections of gpectrum and for djﬁt‘l‘er(&:rb:moteorolqgical

conditions. The description of the measuring instruments was glven in 2 reparts.

L

A summary of the analysis of modern experimental and theoretical material abaut
individual characteristics of tle absorption lines of the main absorbing ‘component.s
of atnosphere was presented by V. Ye. Zuyev (SFTI, Tomsk). K. fa. Kondratlyev,
I. Ya. Badinov, S. D. Andreyev, D. V. Andreyev (Leningrad, LGll), informed about the

Sasic results of the ground and high level investigatiems of the transparency of

atmosphere. A. P. Ivanov (IF AN BSSR, Minsk), submitted for Wiscussion the .

experimental material on the optical properties of disp#rsing model atmosphere .
gathered by him. The conference showed that the following trends are succesifully
developing: the theoretical and experimental study of the abscrption function for
various spectral ranges, the methods for solving the transport equations in a —
dispersing medium for different geometries and the estiimtion of the polarization
effects at dispersion, the analysis of the connection between the optical and ,
,microphysical characteristics of aerosoles, the investigation of the instrument I
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coefficient of light attenuation in a dispersing medium, the deberminatiotn of the - :
content of absorbing atmospheric components by a spectrdscopic method, the methods
for solving the inverse problems of scattering, the study of the propagation of

waves in a turbulent atmosphere. Recently are very intansivg}.y developing two

new important trends: the interpretation of the optical andYradiation data of the
artificial earth satellite and the investigation of the propagation of laser radiation
in atmosphere. The second problem is especially cloaely linked with thd problem of
atmospheric transparency. The features of laser emissiun require a wide application
of molecular spectroscopy, analysis of the problem of ljght dispersion by a aystem

of particles from the point of view of electrodynamics and a thorough study af the
fluctuations of local optical properties of atmosphere. : : :
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SOURCE: IVUZ. Fizika, no. 3, 1966, 121-125 ,

TOPIC TAGS: atmospheric transparency, atmospheric water vapor; Aerosol, fx‘bg, iatmo—
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ADSTRACT: In the first two parts (Izv. vuzov SSSR, Fizikp, nos. 2 and 3, 1964) the
authors determined the transparency and attenuation coefficients of artificisl and
notural fogs for a wide range of microstructure parameters. The present article de-.
seribes the concluding investigations and presents a summary of the results, which ..
cover more than 800 samples containing in all come 500,000 drops, and more than 2000
spectral measurements. The theoretical values of the attenuation coefficient of the
aerosol components of clouds and fogs, calculated by the method proposed in the earlier
papers, is compared with experimental results obtained in an artificial fog chamber...-
The optical density of the investigaoted fogs ranged betwden 0.06 and 2.T, the attenua-
tion coefficient at 0.42 p wavelength was 0.02 - 0.? u~*, and the ratio of the attenua-
tion coefficient at other wavelengths to that at 0.h2 u ranged from .0.37 o 13141, de-

..... |
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|pending on the microstructura parameters. The manAuremonte wore made at a large nuibey
of wavelengths from 1 to 4.0 u. ‘the rms drop diameters yangell Crom 3.3:%0 22.5 pe o
The measured and calculated relative attemation coefficlents were in good agreement -
except for the wavelengths 6.0 and 6.5 p, but the absolute atienuation coefficients .
did not egree, the discrepancy being by as much as & factor of 8 in some cases. The
only possible explanation for the discrepancy may be inageurate determination of the
fog droplet concentration in the trap. Experiments aimed at checking this accuracy
are now under way. Orig. art. has: 4 figures, I formulas, and 2 tables.
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TITLE: The effect of microstructure parameters of water clouho and foga on their
" spectral, transmittance in the 0.5-14 micron region '

SOURCE: IWZ. Fizika, no. 2, 1966, 143-~150

- | TOPIC TAGS: atmospheric cloud, fog, cloud phyeics, dintr:lbution mnction, af.moepherl.c ,
| refraction, optic transmission, optic spectrum |

ABSTRACT: = The averaged efficiency factar for radiatidn attwnuation by wator
‘clouas and fogs is analyzed by considering th@ r true polydiapersion and 1

-their complex refractive index, The aerosol” coefﬁcidnts of water clouds
land-fogs are also examined., - _ : : . g

The averaged efficiency factor (F) for radiation auenuamm by waier
iclouds and fogs is defined as the ratio of the attenuation coefficient of

.the agrosol component of the atmosphere to the particle cross section f ‘
.u- 2 unit volume, By considering some special properties of the drop= '
ls:z5. distribution function, which can be determined from lagarithmicany

. ‘x.ormal ‘and gamma-distribution relations, several fc formulau are derived

¢ o
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for-calculating F. -These expressicns are then used o analyse qualita- ‘
'tively the dependence of F on the microstructure characteristics of wyt_erﬂ P
i clouds and fogs, | .

R

The behavior of function ¥ 18 analyzed for various valuesof g =, | ‘

‘and p, where 8 is the phase angle and u is the parameter character- |
:izing the distriLution half-width, It is found that with increased 8

'the maximum of F is decreased, This maximum varies with decreased .
p, but only for small values of g. Thus, the maximum of F appears |
'to be narrower the smaller the distribution half-width, This _lndicnteja.! ,
‘that calculations of the spectral transmittance of water cloutls and fogs . |

'made without considering their microstructure and complex refractive
index will not yield reliable resuits, ; -

i

o
L

Bearing this fact in mind, the aerosol nttenﬁatioﬁ boe[ficients ¢()@) ‘
" are also calculated and analyzed for various values of s and r, wherex -
is the rnost probable particle distribution radius, f‘ A

| I i
The results of the calculations are {llustrated in Figs, 1~6, The @ D
data presented in these figures cover practically all the different micro- | ;

istructure characteristics encountered in the atmoqplxt?re of iquid clouds
1and fogs. ' D '

I S . e e et e e A

- -

e eesaare feme

[T I R TE S I ¥ [
(R EEil HIN ad] g ip g e
schid bl ANREE - H

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065630001-8"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065630001-8

1._12072-66 -
ACC NR: AP6013466

Ar, analysis of the results ylelds the following 'conciijéiohu‘:i"t' :

O

:]

l;In the visible region of the spectrum g (1) and, consevq"‘ixentlj, the 'sped-;
“tral transmittance of clouds and‘fogs are independent of wavelength, -

iIn the 10.5~12,2 micron region, cloud and fog transmitthnce ia always
'higher than it is in the visible region, Depending on thn parameters

- of the microstructure, the ratio a(0.5)/a(10.5~12.2) assumes values ; :
‘from 1tc 5. With increased distribution half-width (decreaspd ) or ,

| increased r, the transmittance maximum: shifts toward the longer wave ' !
" region, but does not go beyond 10~12 microns. : -

_In the 1—5 micron region, cloud and fog transmittance for any micro- L
structure characteristics is lower than it is in the visible rdgion. The |
ratio o{3)/a(0.5) reaches its maximum of 1,76 at A = 3,6 microns, '

"pulo,andr-zmicrms. ST oo

- In the spectral regions of 5-10,5 and 12,2~14 microns, transmittance | 3 g —

‘can either be higher or lower, depending on microstrugture parameters, | | '

! The spectral pg;lzgv_ior of the aerosol attenuation coefficients of élpugg_; _J ;
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. and fces ‘in the 3—4 and 10=12 micron regions is determined chiefly by
. the complex refractive index, In the entire range of wavelengths in- - '

) vestigated, a (1) depends essentially on microstructure parameters g - !
'and r., The maximum difference in values of a{)) is observed in the ‘ P
, case of small-drop clouds and fogs at u = 10, Inlarge-drop clouds
.with a large distribution half-width (r = 8=-10 microns, u = 1=2), the i
“behavior of the aerosol attenuation coefficients is practically independent -

. of wavelength, ‘ ; : Sl
v~ The results obtained {llustrate the futility of numerous atiempts to | l
! establish by purely empirical means a correlation between the trans=' |

: mittance and one of the wavelengths in the infrared region or inthe = .

' isible region. The results, however, can be used to determine this
ﬂ?:rrelatl:iogri uniquely, providéd paramete'rn r and u are E;g;‘»;vem.
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TITIE: A Drilling Machine for Mob:le Ropaii Shopi o
(8verlilinyy stanok diye peredviziuykh remontnykh masterskikh)
PERIODICAL: Stanki i Instrument, 1958, Nr 9, p 40 (USSR)

/

ABSTRACT: A drij ‘gg head mounted on a sleeve 8liding aiong the drill
coly the spindle and driving totor an opposite sides
of the column is described. The ronnd worktable is
arranged as a vice. The largest driil dlameter is 18 mm.
There are 3 figures. : i ‘ A
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ZHUCHEEVICH, Vadim Andreyevich, kahd.geograf.mnlﬁ:‘_mtsm. Andrey
Yakovlevich, kand.geograf.nauk; ROGOZIN, Heofid Yemolaya,vvich,‘
.kand,geograf .nauk; ZUYEV, Ye,M,, red.; VOROBEY, P.8., tahhh.ragl.

(Cities and villages of the White Bussisn S.5.R.; historical
and geographical cutlines] Goroda 1 sela Belorusskol SSH;
ingtoriko-geograficheskie ocherki. Minsk, Goa.uchobno-pqdpgcg.
izd-vo M-va prosv. BSSR, 1959, 278 p.: _(MIRA 12:8)
' (White Russia) ‘ :
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KOLOKOLOV, A.A.; SHCHETININ, N.V.; Mmonov, N, I.,‘innh. y retaenzent;
ZUYEV, Yu,F., inzh,, retsenzent; KRAYNOV, B.P,,! inzh,,
retsenzent; BRAYLOVSKIY, N.G., inszh., red. VOB{)THIKOVA
L.V., tekhn, red.

(Internal combustion engines for x'efrigamtor roning atook]

Dvigateli vnutrennego sgoraniia izotermicheskogp podvizhnoga

sostava, Moskva, Transsheldorisdat, 1963, 219 p :
(HIRA 1637)

(Internal combtustion enginea) : .

(Refrigerator oaru) S
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Latent respiratory insuffielency in mu'gidulf patiants, Vest. khir, 93

no,B8g28-32 " Ag 164, (MI&A 1847)

1, Is gospltal'noy khirurgicheakey klinikijspuv. < prof. 8.P,Vilatov)
1 kafedry normal'noy fizlologii (sav, =~ pro

+ G.A,Vnksleyger) : Orenburg-
skogo meditsinskogo instituts (rektor - prot, ?.mmkhwlov).:
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TITIE: A marine elaciric drive, Claas 21, No, 177508

|
i | SOURCE: Izobretaniya, promyshlennyye obrastay, tovarnjpe mrsli, no. 1, g1,.96«_*a, 50
| TOPIC TAGS: elsctric propulaion, marine engine, ship wamponit

' | ABSTRACT: This Author Certificate explains &n applicafifon of n sorew drive 'direct
7 | current elactric motor to a marine elsctric drive, The drive has tuin gynelronous
* | genarators which rotate et & constant sposd., One of ths getibretors is ulatad
. | and 1a serieg-connsctad in phase with the other goneratior which is regulated, The '
pover supply of tho ship system is delivered by the single unregulated generator. !
The screw electric drive of tha ship ia provided by the two femarators through a

rectifiar, Thie is done to inoresae tho spaesd regulation rangs of the drive motor.

‘SUB CODEs 21/ SUBM DATE: 30MarGs
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'Tectonic features of oil and gas territories in {zbekistan,”

report submi . | Lo »
1922. mitted for 22nd Sess, In#l Geologleal Cong, He»_( Delhi, 11?‘-2259“
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Paleozoic oil of Uzbekistan and adjacent tarritox-ina. Sov,

geol, 7 no.B395-107 Ag '64, ; ‘; | {MIRA 17n10) |
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(11 potential of the Faleazolo dapanita r‘wf Cantral Aotas |
Dokl, AN Uz, SSH 21 no. 10:46—{.9 . (M1rA 19:1)

1, Inatitut geologli i razrabotki m»!‘wnl&ykh l fruzovykh
meatorozhdenly Conudarstvennogo gmalmglekmnknp‘o komiteta
S8R, Sutmitted March 27, 1963, |
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ZUYEV, Yu, S. L o
Mbr., Sci. Res. Inst. Chem,, Dept. Colloidal Chem. -19/,2,_,33 sz'i.,;Lab. |
Colloidal Chemistry, Moscow Order Lenin State Univ. -19/.'/-;5.‘; M.%V. Lomonosjo& ‘
"On the Kinetics of Development of Individaal Grains of z-x??Fhotcé;réphic mﬁlésion;"
Acta. Phys., 16, Nos. 5-6, 1942; "Determinining the Adhemve Power of Partlié:les;
in Suspension Sediments," Kolloid. Zhur, 10, No. 4, 1948, R o
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AUTHOR: - Zuyev, Yu. 8. Koshelev, P, Pf.; Qtopkova, M}A.; Mkhhl‘e‘vc. 8¢ B et
TITLE: Effact of nﬁtlozonnnta‘goh the ozonization of itubbéle’ at d1£fdrent tempera~
tures i S O O T

-

e o o

. . SR T I RREE F RN B |?5 oo S .
TOPIC TAGS: vulcanizate,. ozonization, antigzonant,. n?me’urad Hubber ;- ip&pmute’"’i:’ubber
ABSTRACT: The effact of tewperature on the fazouﬁiyzchhﬂf of |rubbers fn|the regence
of antiozonants has been studied to clarify the mechatlfsn ot ?}ac,‘tlon"of ant{ozonants
and for technical purposes. Experiments’ were conductdd at [16 tp 46¢ Mt:h'étrees'ed
and unstressed unf{lje vulcanizates of uatural (pal#aegc:repag ind nonstabilized iso-|
prene (SKI-3) rubbers, N-phenylma'-130pxropyl-p-‘pheuyiiohedihmune (4014NR) ahd
N.N'—diphenylfphenylenadta:dua (DFEDA) were uged ag the antivzonante, The ozone
conceatration durtng the experiments wag maintained at Le—|,5 g 10=3 vollX; stresged
rubbers wera subjected to g deformatian dpproaching the criitdcal value of 20%. Jhe
experimeat cansisted of the determinatian of ozote~cotpumption gand crack~growth

i

kinetics. Idvestigation of the respective kinetic curves stiowed that the 401084 *

| SOURCE:  Kauchuk 1 rezina, no. 8, 1965, 12-15
: . o . o

antiozonant slows down ozone crack growth fn natural and teaprene cubbey by reectin
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ACCESSION NR: APS022091 |- "= Ll kel
both with ozone and the polymer; the effectiveness. 6#7 the 4OLMA antiogonani 1a | - [
partly due to promotion of the' catalytié¢ decompoaitide of dgioite, Increpsiag the

ozonization temperature of vulcanizates in the vicinity of dritical deformalions
usually increases the ozone consumption but slows dowe the destruction and increasas
the life of vulcanizates. In the faitfal stages, the praninaifon proces of un-

streased natural and {sopreme rubbars daes not differ From that of streqsed tubbera
in respect to the values of the activation energy, but has 8 wuch slovet rate. In -
the absence of antiozonants, ozanization of $KI-3 praocieds domewhat faster than that
of natural rubber due to the prasence of traces of SHI~3 polynarization catalysts.
This difference disappears fn the presence of an sntflomonmant. The results ¢of the

study indicate that ozome cracking cannot be attributed to dhamfcal pro¢esads alone|
and that the physical conditfond of the process st aldo be taken into #ecdunt .

Orig. art. has: & figureas. (20}
ASSOCIATION: Nauchno«fasledovatel'sliy inetitut mmimuy birdnyahlet:ﬁbdti (‘iScien:u’ﬁ’c ,
Regearch Iusgt:uce of the Msbber Industry) q T ,
SUBMITTED: 00 PRI m'ﬂ w1 tus ot lwr, oo |
o m o || e e
e |
—— s e N

e Tl 148 TIE N T TR T T N TR T R T ST T gt segl o
it e et mmer e asa e o gt | B
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Chauge ia the ssochasical propertion of sodiumibetadiont
rubber wndor the sctiont of svons, Vi, 8. Zity, : Debled
Add. Nawh $.5.5.K. T8, SAT-R{100Y Jufleets
freatiment of siviples o 100 trick with U contal. (kU] Dh. )
rom temp., are chamacierized by chinges it the shapmitudes
of the initial modutus of high clasticity Hq, the ¢iinl, hight
elasticity modolus B, , the period of clastic sfietudtion 0, swd
the viscosity of elastic alteraction, m, hased on Rebinder’s

-model (C.A. 43, TTT9¢; &4, 52362 and defit b( " -
Eallt/m==1} and ¢ = (E/JENNU/MI=T1. The
progressive. structure formation with Incxvnsing length
asonization +(6-43 hrs.) In expiresaed by o shadp lnérease of -
Bo Koiand ng: Ormﬂmu nmln.umllf.lvi reasesapt

y to v, whirl indsentee sl wiveleration

prox, proportbon |
Cof the proeess of strudtute Tormation: Tiiewe { flivts are. -
marked only in veey thin hibg they devivane wi(h incrrasi
ing thickness, aml are unohservable with thdek Il of e
onler of 2 . The pirenence of an inkibitee alio redocek
the tﬂ(ﬂl{' with M—{)M‘, phenyl-8.naphtdylptnine, ne
e

change in the mech. properties was chartved ebeli nlter 119
firs. of ogonlgation, The selncoelenition et hibitiad
are Indicative of a chain pature of the process. < Thon |
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Aging of rubbers Vyaoko~
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Alteration of the mechanica) froperties of wodivin.buts. . ;
dieae rubber cauged by light, Yu. 5, Zuev g A B Knr'. ; ;
minkil, - K'afoid, Zhur, 13, L4103} ) o G4, 48, ; :
H28,~ Nabytadiene rubbier (1) fline, abont W em, :
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(e.8., lroin A% %, 1011 1 106 5 pur pobsen) and the fig Vhigh o [
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USSR/Chemical Technology, Chemical Products?&hd ' I-22;
Their Application--Crude rubber, natural and ‘
synthetic, Vulecanized rubber, C P

{

Abs Jour: Ref Zhur-Khimiya, Ho 3, 1957, 9786ﬁ‘

Author Zugev, Yu, 8, and Kuz 'minskiy, A.‘S. _
Inst ¢t Not given _ e L
Title : On the Aging of Vulcauized Rubberlvpder}Abmospheric

Conditions

Orig Pub: Sb.: Stareniye 1 utomleniye kauchdkov i fezin 1 |
povyshenye ikh stoyicosti, Lenlngrad) Gogkhimlzdat, |
1955, 157-184 ;i B

I

Abstract: See also RZhKhim, 1995, 35967

Card 1/1
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Category: USSR/Chemistry of Righ-uolaculur Bubntamm : ! ?i
Abs Jour; Referat Z‘!mr-mum, Mo 9, 195"(, 30902 1
Author : Zuyev Tu, 8. iiv il ‘i!' S -

Inst :'E!nmgncen UBGR : .
Title Photovulcaniution or Butyl Rubber and sam.( .

i i
.‘.il!
i

Orig Pub: nou. AN wm 1956, 110 l!o 1, 1~1ok

: Jflﬁ e "!

Abstract: On 1rndiaticm or rilm (:!!)Q/u.. ') of ‘butyl’ !
velght 42,000, wnraturdtion 14),' conlatning 0.1

means of & FRK-T lamp, ‘through & pyrex glass 11ght filter an |
distilled water, there 1s -observed from :zs'cmJ an bptimim

of photo-vuleanization as’ concerps change in &ulun uith durai |
¥ith concentration of 8. Occurence of as optuﬁrm 14 sbtributed

¥ion of illumination and chenge in rwte of phblidvulblintzation
%o increasing intensity of destruction ae s reqult mi‘ Increased
light absorption and decreasing intenuity of stirctuintion as ' |

a result of decrease in' concentration of free 4. on! irradistion
of photovuleanizate, up to the optimm, with 1iaht filtered thru ,
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4

Substanoeiy P
No 9, 1957, 30902 |

1n modulus at the oppsmn L0 £198 0.5 to 2.5 ang
according to a curve mwﬁzmﬁﬁnm@ upon 'conce:tratién

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065630001-8"



"APPROVED FOR RELEASE: 09/01/2001  CIA-RDP86-00513R002065630001-8
ZUYEV, ’Yuo S. - - l"l"'h L4 :

USSR/Chemistry ~ Rubber
"The Disintegration of Stretched Rubber Under the Influence of Ozone,' Yu. S.:
Zuyev, A.S. Kuz'minskiy, Sci-Res Inst of. Rubber Induatny ‘

Investigated surface cracking of rubber when atretched in an atm.containlng a
small amount of ozone. The rubbers investigated were SKB (polybutadiene)* SKS-BO
_(Divinylatyrene), SKN-26 (divinylnitrilacrylic), and NK (natural rubber) Tho 3
conditions apparently necessary for cracks to appear on rubbor ns a result of the
action of ozone are: (1) presence of centers of reactivity 1n the rubbar (doubla
bonds), (2) the presence of definite, directed stresses | (strebching but no comp
pression), and (3) specific pature of the chemical renction bntween the rubber
and the ozons, leading to a rupture of hydrocarbon chaine uith formation of an

inelastic surface film if aolid ozonides are present and charncheiized)by the
i (over)
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"f”ussa/Chemistry Vulcanizers i ,,»f§ 2 uﬁ 93

"Some Characteristics of. tpe Light-Aging| of\lema- '
nizers, *“Yu, 8. Zuyev anbzA. 8. Kuz' mimslciiy- -*L- ‘
Res Inst of the Rubber Induutry i P

i P
' DAN 835R, Vol 90, No 6, pp 1063 1066 ,

' Studied the effect of phenyl-p-napbtm'lalhlne (»I) on -
the light-aging of vulcanizers at different tehmpis,
different concs of (1), and with the intrbduction of
1ight-filtering substances. At 25° (I) Hensitizes
the vulcanizer to light, but at 80° sens‘ltizat,ic :
by I decreases. Raising the conenof I,! resul:ts m :
_the sensitizing actior - passing throug,h, i mx:. .

:.Addition of a lieht-filtering aubst.ance’, espec:iu.lly. ,
‘carbon black, has a'strong effdct én t:bae“k‘elaﬂidh- :

- ship between aging by light apnd by heat.l! Prea{emted-'

. -by Acad P..A.. Rebinder 21. Apr. 53
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ZUYEV, YU, S., AND RATNER, S. B.

Application of Mechanical Models for the Imestigatim o:t’ Cimmtrea in the
Structure of Rubbers and Resins :

The authors emumerate the equilibrium and kinetic conatiants whi Lch

make possible a description of the highly elastic properties of high
polymers. They describe mechanical models used for visusl presentatiom -

of the deformation processes of high polymers. They give exsmples of .

the application of these models in the quantitative determination of the

above-mentioned constants for several different types of rubber, (RZh-

Mekh, No. 6, 1955) I.x:..n._i._in._ta__f_?e.zinsm__zmn:_xi, No, l. 1954, 32-52. '

S0t Sum, No, 744, 8 Dec 55 - Supplenentary Survey of Soviet Seientific
Abstracts (17)
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USSR/CHEMIBUry = ELGBUOIETS 2= & [ & v i/ U5,

cerd 1/1 : Pub. 50-2L/25

Author ¢+ Yu. §. Zuyev

Title ¢ A new rubber-like polymer synthesized on the basis of polyethylene

(Review of foreign publications)
Periodical ¢ Xhim. prom., No 8, pp 503-6 (55-58) , Dec 1951+
Abstract : Reviews foreign work on the prepa.ration, px‘opert.lea, and usea of the
elestomers obtained by treating polyethylene with sulfur dioxide and
chlorine or with sulfuryl chloride. 'I‘went,r seveb references , 2 of
them USSR (both since 1940). :

Institution :
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S0V/81-59-9-33456

Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 9, p 563 (USSR)
AUTHORS: Zuyev, Yu.S., Kuz'minskiy, A.S., fPostbvskhya,él{.F. ; o
: . e Do H ;
e N LN A
TITLE: Some Peaullarities of the Light Aging of Rubbérs and Vuleanizaten

PERIODICAL:  Tr. N.-i. in-ta rezin, prom-sti, 1956, Nr 3, pp 102 - 113

ABSTRACT: The action of light on rubber differs from the jaction of ‘a high
temperature, 1In the action of light on vulcanigates [the role of the -
optical properties of ingredients is essential, it ig necessary there-
fore to separate the optical and chemioal action of the age resistors y//
for establishing an interconnection between the, chemical structure of _¥
these substances and their chemidal light-protegtive astion, Some

age resistors and dyestuffs cause g Photosensitisation in the 3
vulcanizates, The suppression of the sensitizihg acticn and the:
manifestation of the efficiency of the sensitizirs cmn be obtained

using vigorously light-absorbing ingredients, i j

1

: V. Glagolev
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sov/81-59-9-33u57
Translation from: Referatlvnyy zhurnal. Khimiya, 1959, Nr 9, p 563 (U8R) ‘

AUTHORS: Zuyev, Yu,S., Pravednikova, 8.1,
M

TITLE: A Method for ObJective Detarmining the Kinetioa of Qg,ggg_gr_gg_lg._m
of Rubbers

.»;

PERIODICAL: Tr, N.~i, in«ta resin, prom-sti, 1956, Nr 3, np BELYS J?z

Lot

ABSTRACT: The degree of ozone oracking of rubbers is clmx‘uaterizod by a dearease :
in the nominal equilibrium tension in the sampl*)s duririg their otonita- : /

tion, which is connected with madroscopic chansba in a limited zbne of
the sample, The entire kinetics of the process: is dotormined on\onel
sample and the tension measuremerits are carried out viithout taking it
from the testing chamber, A device for determining tha kinetios of the
widening of the cracks has been described, The design of the device
permits the tension to be exactly measured on eﬁmry gample, Exporimantal
data obtained on the device are c¢ited, Using: the results of the perlodic
determination of the nominal tension, the averago effivient depth of the
cracks and their growth rate are calculated, . ;

Card 1/1 V. Glagolev
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.AUTHORS:
" TITLE:

PUB.DATA:
ORIG.AGENCY:
EDITORS:

PURPOSE:

Caerd 1/10

Call Nr: AP 1154947
Kuz 'minskiy, A.S., Lezhnev, N’N"‘EEZEY¢~ZEL§;_

Oxidation of Natural and Vulcanized Rubbers (Okisleniye
kauchukov i rezin) i o

Gosudarstvennoye nauchno-tekhnicheskoye izdatel'stvo
khimicheskoy literatury, Moscow, 1957, 319 pp.,

5,000 coples | : _

None glven 3

Babushkina, S.I.; Tech. Ed.: Lur!y@, M;S; x

The monograph is intended for sclentific and engineering

personnel of the rubber industry, and for specialists
in allied fields of chemical tecbnplogy'.
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_ Call Nr: AP 1154047
-Oxidation of Natural and Vulcanized Rubbers (Cont.) S

COVERAGE: The book discusses aging of natural and vulcanized rubbers

. caused by oxygen, ozone, high temperature light, mechanical
8tress and catalysts. Methods of studying aging and preven-
tlion of aging are reviewed. Personalities mentioned include:
Angert, L.4., Belitskaya, R.M., Degteva, T.(., Lyubc¢han-
skaya, L.I., Mayzel's, M.G., Peschanskaya, R.Ya., Popova, Ye.B,
Postovskaya, A.F., Knitrova, N.G,, Shemastina, Ye.V.,
Shokhin, N.A., Shanin, L.L., Kargin, V.A., Medvedev, S.8.,
Dogadkin, B.A., Dolgoploskiy, B.A., Rebinder, P,A.
Slontmskiy, G.L., Bartenev, G.M., Abkin, A.D., Reyt-
linger, S.A. There are 42 references, 19 USSR, 20 English,
2 German, 1 French. Thers is a biblingraphy at the ‘end
of each chapter, : ‘
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Call Nr: AF 1154947
-Oxidation of Natural and Vulcanized Rubbers (Coqym)

TABLE OF CONTEN'I'S ;

Preface
Introductlon

Bibliography

Ch. I Thermal Oxidation of Natural and Vuleanized
Rubbers

1. General considerations

2. Effect of high temperature on natural nnd :
vulcanized rubbers ‘

Card 3/10
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Call Nr: AF 1154947
| oxidation of Natural and Vulcanized Rubbers (quﬁ.) :
| heir reactlvity -8

3. Structure of natural rubbers and t
to oxygen tuﬁal : :

4, Free (autocaxalytic) oxidation of nat z E -
rubber

5. Oxidation of natural rubbe

r in solutim_i.a : 53 .

6. Oxildation of natural rubpers in the pre?@nce;of

55

antioxidants g | ‘
' gence ,
£ natural rubbers in the pre ‘ |
T. g§13:§1338°1ngredients of vulcanized_:ybbeg 76,
mixtures : g "

8., Oxidation of vuleanized rubbers : | |
. 3 under '
dation of natural rubberd 24 100

9 gggaiggign?g% metals of alternate valwqcy : 0

Card 4/10
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‘ C§1l Nr: AF. 1151&91&7
Oxidation of Natural and Vu10an1zed Rubbers Cont

10. Actlon of various oxidizers on nabural rubber o .110
~ g = . .113
Bibliography . o
Ch. II Aging of Natural and Vulcanized Rubbern by Air E 118
(Aging by Light) R | .
‘ L . . 1

1. General considerations

SR 12
2. Oxidation by light. ¥ ‘luz
3, Effect of light on various natural :ubbera \; ,
tion =
: f rubber-mixture ingredients in the ac
¥ gglgight on natural and vulcanized rubbere | 145
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(all Nr: AF 115#947
Oxidation of Natural and Vulcanized Rubbers (Cont )

5. Protection of vulcanized rubbers from the eftect of i53
light ‘ | . ’

| Lo 163
Bibliography ! : 5
Air ;

of Natural and Vulcanized Rubbem by 7 168

Ch. III %%%?got of Ozone and Light and Ozone) . f e
S 168

1, @eneral consideratlons ! b
2, Effect of ozone on - undeformed natural and vulcanized :171
rmbber : ;

3., Effect of ozone on defornmed vulcanizad rubber : ;17

4. Structure of natural rubber, 1ts ohemical resistance 180
to ozone and cracking ozone : -

Card 6/10
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. © Call Np: AR 1154947
oxidation of Natural and Vulcanized Rubbers (Cpnt.)‘ :

5. The role of some ingredients in oracking oi rubber

by ozone . | 183
6. Combined action of 1ight and ozone on vulcanized
rubber t : 186
7. "Increase of vulcanized rubber resistance to cracking
by ozone | 193
Bibliography - ;i 1 200
Ch. IV Oxidation of Vuleanizztes subjected to Mechanical ‘
Stress ‘ : . 204
Bibliography | o i ; 218
Card 7/10
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' call Np: AR 115947
oxidation of Natural and Vulcanized Rubbers (Cont.) .

. nbar b ﬂ
. Ch. V Oxidation of Natural and Vuloanized Rubher ? 219

0 N b 1
Oxygen During Tecnnological Treatmep ) ; ) -
1. The role of oXxygen in the rolling of‘gatural rubbeg; |
5., Oxidizing processes in the vulcanizatgon of natural 026
rubber | - N
3. The role of oxygen in reclaiming rubb?r i : :
‘ vt on the
hemical nature of golveants on ‘
+ Efxigigigz gggt;uction of the swelled j.rulcanizates. 1 | 235
f . ou8
Bibliography i . : |
" Card 8/10 f
f
i |
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Call Np: AF 11)4957
Oxidation of Natural and Vulcanized Rubbers (Cont.)

* Ch., VI Methode of Testing the Aging of Natural and ‘250é
Vulcanized Rubbers : . 250

1. Chemical methods of testing : 251

o, Mechanical methods of testing 'j - | ?60E

3, Methods of accelerating aging of rubper o | | gﬂBi
Bibliography

Card 9/10
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Call Npe: AF 1154957

* Oxidation of Natural and Vulcanized lubbers (Gont.)

" . Ch. VII

1.
2.

3.
4.

Oxygen Diffusi .. aud Solubility 1n Naxural and. §§98§
Vuicanized Rubbers = - I _3‘__ il

Oxygen solubility in natural and vulcanized
rubbers

Oxygen diffusion 1n natural and vulcanized
rubbers

Solubility of 1ngred1ents in rubbers

Oxygen diffusion and kinetics of rubber
oxidation ‘

Bibliography

AVAILABLE: Library of Congress
Card 10/10
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ZUYEV, Yu,8.; DORSHCHEVSKAYA, A4.Z.

Methods for protecting rubber goods fromipsons cracking) Mhtedyr

Ea:hoMty razﬁovﬂh :fdelii ot o:onnogo_:jiuptro(ﬁk:ivanua. Moskvh, 1957,

39 p. (Moscow, Nauohno-issledovatel'skii instifut resinovol

promyshlennosti. Obzory, no 1) '57. : _ (MIRA 11:7)
- (Rubbar goods) o

S
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ZUTEY s
ZU!]V. Yu.8,

2
N S gy e g MBS DI

Modernizing the apparatus for light and ozone ‘agin,g of rubbera. z
Kauch. 1 rez., 16 no,6:34-36 Je '57. ‘; | (MIRA 10.10)

1,Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti.
(Rubber) (Ozone) (Photochemintry)
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Z\WQV' Yu.S., meaﬂikom; s.I1. ‘ ‘ 76”11"5y35

on the Article by N.N. Znsmenskly "On the Kinetics of the Inter
action Between Ozone and Rubber” (Po povodu statb'd N.N.Znaménskogo
WK voprosu o kinetike vzaimodeystviya ozonh 8 rezinoy")

%kmms.l Fizicheskoy Kiimii, 1957, Vol. 31, Nr 11, pp. 25862588
USSR ‘ : : : .

The article is oriticised, and faults are pointed out one by ono
and dealt with in form of a sumary; it is conténted that -
Znamengkiy's method for an acourate investigatiom of the kinetiocs
of bursting under the influence of asone iz not' to be used in
practice, that it is too oomplicated for masg-experiments, and
that i1t is not provided with the neceasary equipment and devices.
For these purposes it is neceasary to employ methods in which,
during the teat, the deformation, the average vnlue of tension,
and other factors remain comstant [Rof.v 44,7 . Thers are 3 fig-
ures and 1l references, 11 of which are 8lavio,. Lo
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| 76-11-33/35

On the Article by N.N.Znamenskiy "On the Kinetics of the Intemction Betvreem

Ozone and Rubber ‘ :

ASSOOIAII(I{: Moscow Inastitute for the Rubber Industry. (Institut rezi.novoy
promyshlennoati, Moskva) ‘

SUBMITTED; November 3, 1956

AVAILABIE:  Library of Oongrcn

Card 2/2 .
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-ZU }"V, Y, S.

AUTHORS: Zuyev, Yu. §., Pravednikove, 5. 1. 20-5-26-48
TITLE: Influence of the Degree:of Defdr%atioh»on the Fo&ma#ion
: of Cracks in Rubber Caused by Ozonqi(V11yuniyc stepenl
‘ deformatsii na osonnoye rastreskivaniye rhdin). |
' PERIODICAL: Dokledy AN g8sR, 1957, Vol. 116, ¥r 5, pp;. e15~a16;(uss§z)

At first several previous
investigated in detail
of this work and ¢
cracks by means of &
the effeotive
investigated are
following:

1.) With all coutchoucs a
of the time pasaing t
intensity of deformat
deformation this time
The velocity o
the kinetic curve
deformation, passes 8
deformations and then

ABSTRACT:

2.)

?i‘;_“? Tf'jIY”H"!' B2 O () A O SO S 3
=i migiciziip
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" Influence of the Degree of Deformation on the ?ormation 2045+26/48
of Cracks in Rubber Caused by Ozone. E

2 T FRi et ) TSI T T O

LT T CHINTIENS AR5 £ 3 )
*3:2E i35 PR I i MR AL TR N G AR EE T B A

r
4]

and independent from their characteristics the period passing

$111 the crack occurs passes a minimum within the range .of

critical deformation and a maximum within, the range of great
deformations if there is a change of the deformation within
the range of oritical deformation. The repulis obtained
show the following: ‘ ; ;

1.) The strength of the rubbers in ‘the cape of multiple
regularities obeys to the same regularity as with the
formation of cracks by ozone. With all rubbers we observe
a minimum of strength too. The destruction (formation
of oracks) of deformed rubber byfmeans‘of ¢hemical
interaction with ozone develops analogously with the
process of static fatigue although the velocities of
these processes differ by many :orders. From thid
follows the principal possibility of the accelerated
investigation of the static fatigue of rubber,
especially within the range of i amall daformations, by
neans of the formation of crackd dependent on ozone.
Very small nominal deformations (of the order of 10 %)
change the degree of orientation of atructural units
at the end of the cracks. A sensitive indicatoriof -

.
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Influence of the Degree of Deformation on the g . 20-5-26/48
!ormation of Cracks in Rubber Caused by Ozone, ! v : »
* these changes is the ‘resistance of rubber againat deatruotion ‘
in ozone., This phenomenon can principally be used as basic
for the investigation of the orientation of rubber. There
are 4 figures, 1 table, and 11 referoncas, 5 of which are :
Slavio.
ASSOCIATION: Soientific Research Institute of Rubber Industry (NauohnOv
isaledovatel'skiy-inatitut rezinovoy promyahleunosti)
PRESENTED: June 6,‘1957, by P. A, Rebinder, Acadamician .o :
SUBMITTED:  November 22, 1957. ‘ | - :
AVAILABLE: Library of Congress ;
|
Card 3/3 ;; | ;
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AUTHORS: Malofgevskaya, V. F., Zuyev, Yu, Bé ;,623~2-848
TITIE: Elastomer Kel-F and Some Other Phosphorus-Containing

Polymers. (Elastomer Kel-F i nekotoryye druglye
ftorsoderzhashohiye po%%mery). S g
PERIODICAL: Kauchuk i Rezlnd, 1958&8Nr.2. pp. #5 - 40. (USSR).
ABSTRACT:  This literature review article covers the preparation,
vulcanisation and propertles as well as uses of Kel-
and other phosphorus-containing polymers. There are -
24 References, 43 English, 1 Gernas and 10 Russian. |

AVAILABLE: Library of Congress.

: - : ol i
card 1/1 1. Elastomers-Preparation 2., Blastomers-Properties 3. Blastémers-
Test results 4, Polymers-Preparation . 6. Polymers~Propertics
8. Polymers-Test results 7. Vulcanization 8. Phosphorous-!
Applications ; : S . C
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AUTHORS: Zuyev, Yu. S; Parshina, Ye. A; Gridunov, I. T,

TITLE: Wethod of Accelerated Ageing of Bubber-Coated Matsrialc
\Metodika uskorennogo spareniya prorezinennyhh materiy)

PERIODICAL: Kauchuk 1 Rezina, 1958‘ Nr ©, pp 27 - uz (USSR) -

ABSTRACT - - Under atmospheric conditions, ageing of rubber articles
v 1ls due to ozone and light., It can, thersfore, be assuxed

that ageing of rubber coated fabrics and fibres would bre
caused by the same factora. Tew results of test s
on the effect of ozone on rubber doated fibres hive! beein
published so far, and the authors imvestira‘ed the e’fc v
of ozone and 1light and the charactier of Lensioning on ithe
ageing of these materials. They also found a method of
quantitative evaluation of ths efficiencv of rubb
coated materlals.
The efficlency was evaluated b:r edtimahirr the water-per-
meability. The tested materimls differed according to
the types of rubbers employed (la &nd 2B), and also accev-
ding to the composition of the pgageous layer (la,2a D3,
2aA, 2aDE). ”he actlon of ozone ahd the: almultanecus
1nteraction of ozone and lischt on paterial la, subjdcled

Card 1/4 to stretching along the warp (100 leg/m) and alona ke
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Method of Accelerated Ageing of Rubber-Coated hxte{éals.

weft (50 kg/m) 4s shown in Table 1. The gas-permeability
of the rubber-coated material 2a during ageing under the
influence of varilous tensloning under atmospheric con-
ditions 1s gilven in a graph (Fig.la). These resulbté indi-
cate that an increase in the two-dimensional tensioning
causes & decrease in the ageing scabillty of the rubber-
coated materials. Fig.2: changes in the gas-permeability
of material la durlng agelng under atmospheric conditions
when 1- and 2-dimensional tensioning is mpplied. It can
be observed that under the action of two-dimensional ten-
sioning the material ages much faster than when one-
dimensional tensioning is applled.! The effect of tension-
ing on the rate of agelng of materials:la and 2a under
accelerated 1ight-ozon33g{:eing, vilen céncentration | nef
of ozone equals 1 x 10 for material la and 1 x 1Q07°7
for materlal 2a, is given 1In Fig.3. The rate of ageling
depends to a conslderable extent qn the intensity of
sunlight radlation. The unit of “"equivalent summer days
(RLS) was adopted. The coefficients depending on thke
magnitude of sunlight radiation were défined by eXperi-
ments (Figs. 4 and §). The conocentration of the abmos-
pheric ozone 18 considerably 1ower 1n thp inner layer

"
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sov/lss-sa 9-8/11
Method of Accelerated Ageing of Rubber-Coated Mnterimls ‘

of the rubber than in the surrounding atmosphere« This
18 to be taken into account when evalugting the effic-
iency of the rubber-coated materisls (Pigs. 6 - 8).
The ageing stabllity of rubber-coated materials. to age-
ing under atmosgheric conditlons, was unntitatively

P estimated at 50°C, and the intensity of the light was
approximately twice that of sunlight. The tests were
carried out at room temperature (Fizs. 9:.and 10). The
reqy%red concentration of ozone wag found to be 3.7 X
10=7% for material 1la and 1 x 10-9¥% for material 2a.
Comparative results of accelerated and natural ageing
of various rubber-coated materials are tabulated (Table

Card 3/4 2). This method can also be used in industry. Thare
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Method of Accelerated Ageing of Rubber-Coated Materials = -

are 2 Tables, 10 Figurea and 6 Rsf&r odst 1 Enpl! ?
and 5 Boviet. ¢ | aren 38’ 1 na};ah:
ASSOCIATION: Nauchno-issledovatel® skiy indtitut?rezinbyoy Drnmy-%~

shlennostl (Seientiflc Research Ine: i :
g e .
Industry) ‘ ‘ nlfituye of,the:Bubger
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AUTHORS : Zuyev, vu, 7,, ITavednikovs, s.1. SOV /T6-52-7-3 /45
Bt b phe o o
TITLE; A Kinetie Study _ ol (he Duone Srocking of
¥ Rudber (Inaleuu/anlye kinetiry bzonnoao,rustrcsR§Vunlyu roezin)
PERIODICAL ;s Zhurna1ffizicneskoy?knimii, 1958, Vol.; 32, w, 7, @;.1457-1465
(UscR) e G BEAN
ABSTRACT; Rubbeyr being in the gtate of tenbion in the presuice of ozone

18 subjected tq Cracking, 2 syntn@ntic'ihvastigation of the

kinetics'of,this broceas doey Notiexigt wity the exception

°f a few papers dealing witp thisﬁeubjgct,;nmong_thcm§those

of Buckley and Robigon (fer 7)y g well ap H.M.ZnQdenakiy (Ref g),

The pregent investigations "ere carrie] gyt according to 5

new method, which ig chnracterized;by 4 reduction of the

stress which causez the constupt defornation of the sample

at the occurrence of crackas ang their iﬁcrease.‘The kineticg

of the increasing of" the ¢racking iayerjcan be caléulated ac-
cording to thig decrcase, ag ey the Praportiong

1.value of

the mean effectiye depth of the ergey, In‘the'invéétigétiona
the authorg uged an apparitug which?made’it Possitile to carry
out periodical stregy measurements}kith‘#o'samples during

Card 1/4 ' ozonization without changing the"egtentfof deforma@iod and
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A Kinetie Study 9f the Ozone Cr@cking of Rubbey | :
' The kinetic curyeq o ¢

ne increage
€ ¢rose section of the ! sample
4 gectiong: | g

23 tickes plagy. The gec-
ocity of ghe &rowth o p c¢racks in
continuoualy. The steady Scetion whi i
8 conetant yel
1y th

! thet the
‘ . on laSt_Iongestgiandjthat

¢ last shortegt, A comparigyon oﬂ;thujeup¢r1m¢n}dl dhta
for the purpoge of lhventigptlnu the : '
In rubber wh.

tipt ooy 3howed@hhat?nlao
P N0 ozong Probietipg fubstance g re.
in polymetny methaeryl tey ia foung in the
cracking, The obserVQti@ne vide in ¢

he experi-
nfluence exerted by the' thy the sample
on the ki ided by the. act
t the Process of ozone cracking takeg pla
the surface layer ang th

' Planationg of the regult
Card 2/4 the presence of the ggco

the cracks. 1,
e TS mention that.
nd,‘unatendy,sj ion - i '

1-8"
-00513R00206563000
D FOR RELEASE: 09/01/2001  CIA-RDP86-005

APPROVE



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065630001-8

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065630001-8"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86- 00513R002065630001 8

e e [ S S A S i U ER S 1 A

‘ !
A Kinetic Study of the Ozone Cracking of Rubber ' SDV/76 52—7-}/45 |
1. Rubber--Mechanical

' 4 Rubber—Fatigue Properties 2. Ozone-Chemical erfecta 3. Rubber...sgresaea
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AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

APPROVED

ot Jev ,Q,‘I].l'q, ‘Sf.m-unmmn' o SOV/76‘32~1 0“'13/59

On the Separation of the Photochemical and Light Filtering
Effects, and on Latent Photosensitization (0 razdelenii foto-
khimicheskogo i svetofil'truyushchego deystviJa io skrytOJ
fotosensibilizatsii)

%hurngl fizicheskoy khimii, 1958, Yol. 32 Nr 10, PP 2508 2514
USSR : : :

The measurements were carried out by N; F. Shokhina. Investi-
gations of the type mentioned in the title had already been
carried out by B. A. Dogadkin (Ref 1) and Bondi (Ref 2) of
late, detailed investigations have been carriaed out by Yu.‘S.
Zuyev and A. S. Kuz'minskiy (Ref 3) in connection with the
characteristic feature of the light protncting effect: of di-
butyl and diethyl dithiocarbamates of nickel. The effedt of
these substances on the aging due to light action of the
vulcanizate SKB and of butyl rubber were inveatigated.‘To de—
termine the intensity of the aging process the kineticy of: the
change of the static modulus in the illumination of thin sample
films was measured. The illumination was arranged by an Hs
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On the Separation of the Photochemical and Light Filﬁ‘ering Bffects, &and on
Latent Photosenaitization ; . : '

Card 2/3
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APPROVED FOR RELEASE: 09/01/2001

quartzlamp PRK-2 = through a polyisobutylene f£ilm. Two|parallel
experiments were carried out: on the omne hand the rubdber film
with the substance to be investigate&{(adsorbont) was {rradiated
through a pure film of the light filter, and on the otker hand

a film of the pure rubber was irradiated through a film of the
light filter containing the substance to be investigabed. The
measurements were carried out taking into account certain con-
ditions & little different from those in the previous' paper

(Ref 3). According to the equations for ths calculations mention-
ed it was found that an exact separation of the light filtering
and chemical effect can be obtained only with monochromatic
light. The observation made in an earlier paper (Ref 4) that the
increase in concentration of 2Zn0 in the vulcanisate SKB hampers

a change in the static modulus of SKB in the case of aging by
light is explained by a latent sensitization. Since a quanti-
tative separation of the light filtering end chemical effects

has to be obtained for a direct determinatidn of the latent
gensitization the appropriate experiments were carried out. The
following substances were introduced into sodium butadiene rubber,
and then were investigated: Nickel dibuityl dithiocarbanate,

CIA-RDP86-00513R002065630001-8"
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© 'S0V/76-32-10- 15/59
On the Separation of -the Photochemical and Light Fil*tprina: Effer'ts, and on
Latent Photosensitization ,

~pheny1-[3-naphf:hyla.mine, and copper phhhalocyanate. The illumi-
nation was carried out with monochromatic light of the wave
lengtha 365 and 578 mu. In illuminatinﬁg the:SKB and copper
phthalocyanate with a light of A = 365j.u it was found that cop-
per phthalocyanate exerted a latent sensitization. There are

6 figures, 1 table, and 9 references, 8 of which are Soviet.

ASSOCIATION: Institut rezinovoy prdmyshlennosti Moskva (Institute of ‘{ubber
Industry, Moscow) ‘ :

SUBMITTED: May 4, 1957
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AUTHOK: zZuyev, Yu. S. S - .
PIVLE: Tobhods of Accelerated Light (Atmospheric) Ageing of
High Polymers ( K voprosu o metodakh uskorennogo
svetovogo (atmosfernogo),stgxeniya Vysokopolinerov)

PARIODICAL: Kauchuk i rezina, 1959J Nr 3, pp 23 - 26 (USER)

ABSTRACT:;Accelerated ageing tests for polymers are:in two categ-
ories: either the daily or annual cy¢les of conditilons
are simulated, or cme or several particulir factord causing
ageing are simulated in an intensive form, The relation-
ships found between time of ageing and inkensity of a:
given factor enable extrapolation toibe mpde to thd velue
of maximum intensity of the apeing factor lr natural
conditions and at the most unfavourable time of the year.
The "“weatherometer" is an apparatus widely used for |
artificial exposure testing. ©OSamplet aro oxposed to the

\ light of carbon arc lampd at elevatel temperatures and

Card 1/4 are sprayed periodically with water.. Also percury-guartz
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Methods of Accelerated Iight (Atmospheric) Agping of High Polymers

lamps are used, when the tempe reture|can be variedfrom
20° to 80°C and the relative humidity from’ 65% to 1005
Different values are accepted fpr the enerpgy flux of
natural sunlight varying from 43 to 49,2 cal/cm® per hour,
‘he amount of sunlight varies according to locality, and
for any given amount of sunlight ageing will vary accord-
ing to the as:cociated humidity and ultra-violet content.
Among the exicting sources of light only the kryphon-
xenon lamps give & radiation spectruih that is close to
that of natural sunlight, bui these nre dangerous and
difficult to use and have low power, consequently ¢arbon
arc and mercury tungsten lamps with ¢orrecting light °
filters are normally employ for weatherometers. Ageing
effects depend both upon the light spurce and the. optical
properties of the exposed material. The effect of 'a dark
pigment may be completely reversed in a weetheromster test
under high intensity as compared with natural exposure.
The heating effect through absorption by dnrk material
may cause rapld ageing under artifieial conditions, whereas
the dark pigment would give protection from penetration
Card 2/4 ©f ultra-violet under natural conditions, As a generdl
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lethods ¢f Accelereted Light (Atmospheric) Ageing of High Polymers

rule a photochemical reaction nroceeds at a rate proport~
ional to the square root of the lighk incmnsity, end
usually reaches a maximum which does not ‘chenge by further
increase of intensity. FPhoto-oxidation and photolysis
may proceed simultaneously cauting gre evolution and deg-
radation of the structurea and incrensed light intensity
accelerates photclysis. sually interrupted exposure
produces greater ageing effect than mquivalent; cogtinuoug
exposure, Increasing temperature in the irange 25 t0!80°C
produces disprOportionately higher AQght ‘apeing effect in
rubbers than at temperatures of 100" and more. Llpvated
temperatures may produce lower light’agein" effects on
account of "decreased photosensitization due to the pre¢sence
of anti-oxidants in rubbers, Increasing hunidity fron 30
to 100% R.H. is knovn to accelerate discélouration of!dyes
ceverely, and the effect of humiditz‘on light ageing of
Card 3/4 Tubbers ie probably bound up with its influence on thw
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| | BOV/138-59-3-6/16
Methods of Accelerated ILight (Atmospheric) Agwing of High;Poljmarz

photo-sensitivity of any colouring imatter present. A
table is.given for values of annual light intensities
(kcal/cm™ per year), relative humidity, and averdge air
temperature for temperate, sub—-’crof:icai and tropical
¢limates from which appropriate parameters for ageing
tests can be established. It is found that there is
practically no light ageing effeclt under Arctic condit-
ions. "The article concludes vith remarks on methods of
measuring changes in the propertien of polymers on ageing,
including a change in reflectivity ond loss of transpar-
ency at different wavelengths of light, and a change in
physical and mechanical properties; particularly static
elastic modulus, which need not beia destructive tedt,.
It 1s suggested thet weathering tests shoudl be .xun at
constant light intensity and that' femperdture and humidity
factors should be varied. From .the 'curves so obtained extra-
polation should be possible to any given natural condition.
Card 4/4 There is 1 table and 40 references of which 21 are Soviet .
and 19 English. O S

ASSOCIATION: Nauchno-issledovatel'skiy institut'iazinovoyfpr&m sh-
lennosti (Scientific Research Institute for the Rubber Industryg
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AUTHORS :

rf.sov/ibo-124-3-34/67§
Zuyev, Yu. 3., . - Borshchevakaya, Aol LE

TITLE: he Static Fatigue of Some Deformed Materials in Corrosive

PERIODICAL:

ABSTRACT :

Card 1/3
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Cracking (0 dlitel'noy. prochnoati nekotorykh deformirovannykh
materialov pri ikh korrezionnom ragireskivanii) D :

Doklady Akademii nauk $3SR, 19%9, V&{l 124,% lir 3, pp£§13~§315 (USSR)

Reference is made to earlier pupers 'dealing with this sub-
Ject. The present paper intends to dimclose new casds of the
corrosive cracking of rubbers and to detersine the influence
exercised by the chemical activity:qf the, aggreasive agént
upon this process. Analysis of exparimental resultd 'shows
that cracking of the various types of rubder occurs whenever
distinetly marked destrucsive procddgas of the spade lattice
elements develop in connection with internction with the ag-

gressive agent. Several photographs Bhow %he outer ‘appearance

of rubbers after corrosive cracking An various media
(nitrogen~oxide, HC1, nnoj, NaOll, qjg cnjcoon). First, the

influence exercised by deformation and by: the concen:’trat;ion
of the aggressive agent upon phenomena occurring hefore 'crack-
ing is dealt with. The cracking processen’ of rubber under

t - e f 1 . r - '
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' 50V/20~124-3-34/67

On the Static Fatigue of Some Deformed Materials in Corrosive Cracking

the influence of various aggresaive medin are similar td

one another. Experimental results alpo indicate common |
regularities in corrosive cracking and in: the static fatigue
of rubbers, metals, and other shbstances. The next part of
the paper deals with the dissociation constunt of acids:

The reduction of time elapsing until cracking of the samples
occurs 18 undoubtedil-a sign that the rate of corrogive cracke
ing increases with an increase of the con¢entration of the
acids. For the purpose of explaining the part played by
adgsorption, corrosive cracking was investigated algo in
aqueous solutions of inorganic acids' (HC1, HNO,), in aqueous
and alcoholic solutions of fatty acids of ‘the Nomogeneous
series, as well as in vapors of acidy. Acdeleration of the
cracking process ¢an be explained only by .increased adsorp-
tion of acids on the rubber and by the hereby caused decrease
of strength., In conclusion, the relative influence exercised
by the concentration of the acids and their adsorption
capacity (wetting capacity) is discussed. The rate of corrosive
cracking of rubbers depends on the tension and conceniration
of the aggressive medium, and, besides, on the activity and
the adsorption capacity of the aggradnor.;There are 3 figures,

i

b AR A I B
- [T S ] :

Lo

ot

B [N § S O A DR I S PR .
STTPLETI IRITY ISt 63y B 3 b s IR ' doa i
Bt 1 H1E! HiH: 1T L I I o [

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065630001-8"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065630001-8

o BOV/20-124-3-34/67 |
On the Static FPatigue of Some Deformed Materials in COr?.'osive Cr&cking
! table, and 20 references, 17 of whi«jxkx arp Soviet,

ASSOCIATION: Kauchno-issledovatel'skiy institut rveijszvinovby promyshlénndsti
(Scientific Research Inatitute of the Rubbor Industry)

S
PRESENTED:  September 26, 1958, by P. A. Rebinder, Acallemician T
SUBMITTED: September 4, 1958 ; ‘ Lo
. 5
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'  8/081/61 oon 015/021/028
_15.9500 3{17 5204 / fo21/

°  AUTHORS: . Zuyev, Yu. 8., Pravednikova., 8. I,
w

TITLEs Effeot of ozone concentration on oraokinoan oi‘ rubbera

et r St -

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 13, 1961, 652 a’ostract :
13330 (Tr. N.-i. in-ta resin. prom-ati, sb. 6, 1960, 3= 15) i

TEXT: The authors studied the crackiness of rubber frpm CKC-)O (sxs-;o)
and nairit as dependent on the ozone concentration over a wide range of
deformationa.. They determined the time bafore- oracking't’ y: the growth f . i

rate of cracks on a steady section V, and the time of tull destruotion of \/

the apecimen't’ The dependence of ‘[’ T1, and V on tho cohoontration of

0 (c¢) has the form logT= log K - n log o, where K and n are coofficients
dependont on the deformation (£); n~1 with exception of craoking of nairit b

rubber at +6°C and -8°C. Under these oondiuone, n grou up to 2.5/ and
5¢8. This is connected with the change in kinetiocs of the ahnmical ,
roaction of 0, with the polymer at low temparature if aach process of
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Effect of ozone concentration on ... B117/B203
dostruction comprisos a8 great numbar of processes of: i:n'cerac’cion of (J3

with the polymer double bond, The dependanoe of'l" "C' and Voné& rotainq

the same character with a change of o beiween 0‘15 and 0. 0002% f(crit)
is:-also independent of ¢. It 1s convenient to deternina thn relative
stability of various rubbers to oracking dependent on %he opone concentra-
tion for different £ (if possible, for E(crit)), and to characterize it
by the values of ¢ at which equal 'U are attained for all rutbers.

[Abatracter's notet Complete tranalation.]
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' AUTHOR:  Zuyev, Yu. 8. | ‘3 . - ;
,TITLEa Light-protecting aotion of some salts of dinlkyi Aithio ; : § 4§

oarbamic acids in rubbers ‘ } vi

BRI

PERIODICAL: Referativnyy gzhurnal. Khimiya, no. 13, 1961, 653, abstract : :
‘ 131333 (Tr. N.-i. in-ta rezin. prom-sti, ab 6,.1960, 16-26) 7 o

"TEXT: The aging due to 1light of vulosnizates of CKS(SKB) CK&}OA (SK8~304),
HK(FK), and butyl rubber containing diethyl dithio oarbmmate (L) and di-
butyl dithio carbamate of Ni (II) was characterized by the rélptive ohange N\
of the conventional modulus (hardness coefficient). Tha light-protecting
action of antioxidants was determined by their chemical mctivity, their!
light-filtering capacity, and their sclubility in rubbbx‘a. When separating
the optical effect of antioxidants from the chemical on», the suthor found
a strong chemical activity of dibutyl dithio carbamate 0f Zn,; as compared
with (II), and equal light-filtering ocapacity of (1), (XI), and dimethyl
dithio carbamate of Ni ?III) The decrease in light-protocting action in | |
the order (III}(I){(II) may be explained by the Teduction in the same
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Light-protecting aotion{-of gsome salts ... : B117 B203 . ji /

"order of the solubility of these (II) in rubber. The inoroasc in total
. concentration of antioxidants in rubber prolongs the period until the ' -
boginning of intense hardening. Basides slowing down the aging due to | : D
1ight of vulcanizates, the chemical activity of (I) and|(II) also resulted -
in orosslinking and inhibition of oxidation of SKB at high bimperatures, "
(1) and (II) show favorable effects on the dynamic fatijue of SKB and

: SKS 30 rubbers. [Abstraoter'a notes Complete tranalation']
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5/136/60/000/010,/007/008
K051,/4029 . o
AUTHORS: =~ Zuyev, Yu.S., Bukhanova, N.N,, Dorfman, T}I. I
— - IR
TITLE: An Automatic Instrument for the Investigalion of Creep addgstatie

Fatigue of High Polymers Under a Constant Tenslon

19 |
PERIODICAL: Kauchuk { Rezina, 1960h No 10, pp.44-45 i
TEXT s Instruments for testing the deformation of high polymers uhder a
congtant tension of either expansion or compreasion, designdd hoth in the USSR
and ebroad, sre classified into four groups according to thdir design: 1)
Devices in the form of a shaped load submerged into the liquid with the expan-
sion of the sample (Ref 1,6). 2) Devices changing the direction of the applied
force with the expansion of the sample (Ref 3,7,10-12)i 3) Lever device of
the scale type (Ref. 9,13-15), 4) Devices in the shape of an oblique plane (Refk V//
4,5,8) slong which the load moves, which expands the sample (in the expansion V.
of the sample the angle of the inclinsd plane changes}, The shortcomings are -
listed as follows: the inst-uments described in Ref. 1,6,7,9412,15 are dirsigned
for a deformation of 50-100%, but the deformantion of high-elastic polymers
reaches 1,000/, Instruments listed in Ref, 4,5,8,13,14 do not maintain the |
given tension constant automatically, The "Ulitka" (Ref, 3,7,11,12) is suggest-
ed as being the most appropriate in large deformations, where the consgtant :
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An Automatic Instrument for the. Inveatigation of Craepﬁund Statio Fatigﬁe ok
High Polymers Under & Constant Tension i BE .

tension is maintained automatically. The shorteomings in thin device dpsigned
at the Leningradskiy fizikc-tekhnicheskiy lnntitut (Lduingrqd”PhyuicoaTgohnlcal
Institute) are: larger dimensions (0.4 £ 0.4 x 1.5 m) i tho need of each sample
for an automatically-recording and thermostatic devide, Thd nuthors further
describe the two design variants which they developeds & compact instrunent

(40 em in diameter), where one autcmatie recorder and ne thermostatic device
serves four samples in the firat variant and eight sanmples Ln the seocond
varisnt. The basic inatrument shown in Fiz.1 i3 deséribed ps having a body
consisting of an upper (1) and lower (2) diwi fastened with metal rods (3). The
disk (1) is a parel for the attachment of four working unltis with the dame:
design and one rod (4) with a platform (5), on which the four lower clampsi(6)
are placed. Disk (2) nervos as the basa of the instrument; three spheresiare
fitted onto the base which enables the instrument %o he movid about easily,
Stands (7) are fastened to the disk with bosrings prefised into them (8), An
axle (9) rotates inside the tearings on.which the "Miltka" s attached (10},
also a dial graduated in degreesa (11), a roller (12) for the counterweight' (13)
and & flywheel (14)., The stress from load (15) euspended from the "glitka” is

Card 2/6
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An Automatic Instrument for the Investigation of Creajpf;f and tatic Futigiw oi:t
High Polymers Under a Constant Tension ' S : e

transmitted by the flywheel to a steel band or wire (16) and further through
the upper clamp (17) to the sample (18), Tha lower part of the sample is
fastened to the stationary olamp, the initial position of which is regulated

> by a screw, The samples are placed into the thermostatic centainer, f£illed

: with a specific medium, The system of counterweights is used for maintainéd

the working unit in a state of indifferent equilibrium, The counterwaight '(19)
balances the "Ulitka"., The counterweight (13,20) balances the upper clamp and
the nib., The recording device consists of en exchengehble drum (21) rotating
by means of a clock mechanism or by the motor on the axis which is the con«
tinuation of the rod (4) and the nib (22), Drums with different rates of
rotation are used depending on the length of the experiment. - The "M1itka"-
type is designed for a length of the working rectangular section of the sample
equal to the distance between the clamps. 3amples in ithe form of two .gpades
are suggested for use instead of 3amples of rectangular shape, since the latter
tear the clamps when working in the regicn of large d@formationa. The authors ™
checked the constancy of the tension during the deformation' process using a
dynamometer and determined the strength transferred to the pample at various
positions of the Ulitka, The results of the check showed that a constant

Card 3/6
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An Automatic Instrument for the Investigation of Cree;; ,:md Stébic Fatig@e of
High Polymers Under a Constant Tensior . . . i ;

tension is upheld in the deformatiocn procesz for the selected form of ths |
samples when using self-tightening clamps. The mean sqiare error in determin-
ing the constancy of the tension value produced from ld@ds of 500, 1,000, and
1,500 (up to deformations of about 1,000% on the “Ulitkps" determined for a
distance of 20 mm between the clamps) ia equal %o 2,2} pnd from loads of 300,500
and 700g(to a deformation of about 4?07«': on the "Uli-t;ka,ﬁ!_h detérimined for a

distance of 40 mm between the clamps 1%, There is onej}‘diag:am and 15 referén-
ces: 5 Soviet, 10 English, ' ‘ ‘

ASSOCIATION: Nauchno-lssledovatellukiy institut rezinovby prdmyshlennosti
(Scientific Researsh Institute of the Rubbpg Induptry), :
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AUTHORS Zuyev, Yu. 8., Pravednikova, S. IL.

TITLE: Methods of Testing Rubber for Stabilityfto Oiohe Crackihg

PERIODICAL: Kauchuk i rezina, 1961, No. 1, pp. 30-32.

TEXT: The authors point out that the existing methods for ozohe crack-
ing stability used in testing newly processed rubbers can prove erroneous,
since a definite correpondence between the working cﬁpacity of the article
and its characteristics for this type of testing in new rubberscan be lackirg
The following two characteristica of ozone oracking are said to be accepted
to-day: time until the appearance of cracks (Refs. 1 - 5) and degree of
eracking (Ref. 3). It is stressed that Ty, the time prior to the appearance
of the cracks, cannot completely characterize the stpbility of the rubber to
ozone, since this factor only reflects the resistanop of the rubber to dzone
during the stage of crack formation and does not reflect its properties at
the stage of crack growth until complete destruction. It is further stressed
that Ty, the time prior to tear should be considered the pmain index and .
should determine the working capacity of the majority of prticles, both in-

-
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Methods of Testing Rubber for Stability ‘to Qzone Cradking ; ;g

dices should be used, however, to characterize the rubber.f The conditions
under which the test is conducted, such as nature of deformation, ozone con-
centration, temperature, are important for a correct mvaluntion of the ozone
stability, The change in the critiocal deformation varies for varicus rub-
bers within the limits of 5 to 80 % and depends on the method of the test
(Refs. 7, 14). When introducing anti-ozone-aging agento, the relative change
of the ozone resistance also depends on the value of {defornation (Fig. 2)

In order to get a more accurate picture of the workinp capiicity of the ar-
ticle, the tests should be carried out at deformations close to working oon-
ditions. Depending on the used concentrations of ozone, the relative sta-
bility of the various rubbers can be different (Rofa.fia, 19), i. e., a rub-
ber can be stable at a higher concentration and prove fo be less stable un-
der atmospheric conditions; thus the results of rapid tesks can be fnlse
even qualitatively. The area of the critical deformabion of the given ryb-
ber hardly depends on the value of the ozone conoantrntion (Ref. 19).‘ It is
still unknown how to treat in rapid tests the rate of diffusion of the anti-
ozone-aging agents and waxes on the rubber surface. [+ i considered expe-
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IR
. dient both from the point of v*aw of cutting down thia testing time ‘a.nd of )
- obtaining more accurate results, $o conduct the testa, at a: few com':arativelyk
-high-concentrations of ozone, The rubber tests on ozane cracking stability - °
are carried out at various temperatures. With a oha.ng-a in: the temperature f
the region of the criticael deformation.shifts. The same temperature range, '
w8t which the rubbers work, should be used for testing %o obtein more accu- T ¢

rate results. There are 2 graphs and 21 reforences! 8 Soviet, 13 Engliah.

ASSOCIATION: Nauchno-isaledovatel‘ekiy institut rezinovoy :promybhlennoati
_(Soientific Research Institute of the R\.bber Industry)
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nO51/A126
AUTHORS: _Zuyev, Yu. 8., Pravednikova, 8. 1., Kotel'mikots, e, V.
P } ! '

TITLE: The effect of fillers and softteners }an the ru"b"\:)ér résistzame ’tc{ozo{ﬁe
cracking at various deformations ‘ ' o I

PERTODICAL: Kauchuk 1 rezima, mo. 1L, 1961, 15 - 21 (R 3

TEXT: © An investigation was made of the effect of active and non-active
£illers (channel black, silica gel, chalk) on the ozone cracking resistance of
Tubbers based on NR, CKB (sxB), CKC -30 (SKS-30), CKH-40 '(SKN-40) and natrited
The. effect of the softener (dibutylphthalate) was also in*msk-lgaf;ed in Tubbery
pased on SKN-U4O and nairite, It was found that fillers and eoftknersy under c¢on-
ditions of equal deformations decrease the T), and T, of the rubbers, the mord 50,
the higher their dosage. (T, - length of time til appearance of ozone eradking,
€. - lepgth of time prior 1o destruction). In conditions of equal sepsions witn /
ah increase in the dosage of the aotive filler, Ty and Tp iricrease in the pange.
of low tensions and T, decreases at high tensions, An ingrease 1n +he dcsage of
the non-active £iller (chalk) decreases the in the range of “ensions from 5 1o

25 kg/cma. T, 18 much less than 't'p for the investigated thicknesses of t.he'; EAMLES
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